This study sought to understand the role of sport-specific play and practice in the development of adolescent team sport athletes in the Finnish sports development system. Participants were male, 15-year-old soccer (n ¼ 141), ice hockey (n ¼ 204), and basketball (n ¼ 96) players, divided into three groups based on the amount of sport-specific play and practice experienced during childhood. Data were collected with sport-specific inventories of practice history, tactical skills, psychological skills, and sport-specific skill test. Results showed that athletes with more sport-specific play and practice during childhood had more sport-specific play and practice during adolescence, better technical, tactical, and psychological skills, and were more likely to be selected for national youth teams at the age of 15. Data highlighted the importance of sport-specific play and practice during childhood in the development of team sport performers in the Finnish athlete development system.
Introduction
The development of youth team sport athletes to expert levels is a major goal of performance development systems in different countries. Expertise in team sports requires mastery of a wide range of performance characteristics from very general, such as physical fitness and psychological characteristics, to very specific elements, such as technical, 1 and tactical 2 skills. Performance in team sports is also dependent on the cohesive interaction among team members. This multidimensional nature of team sports performance [3] [4] [5] needs to be considered in the development of youth team sport athletes.
Although there are many interacting factors involved in the development of sport expertise, 6,7 a most important factor is practice experiences during childhood and adolescence. However, there is a lack of consensus on the type of practice activities athletes should engage in during childhood and early adolescence to attain expertise in adulthood. Studies have highlighted benefits of both engaging in a large amount of practice 8, 9 and play, [10] [11] [12] [13] [14] and involvement in a variety of sports 15, 16 during childhood and early adolescence.
Sport-specific practice is usually defined as a formal activity engaged in with the aim of improving performance in the specific sport, and it is close to definition of deliberate practice. Engaging in a considerable amount of sport-specific practice during childhood and early adolescence has been shown to be important in the development of team sport athletes, 9, 17 and especially the development of technical skills of the athletes. 1 Ericsson et al. 8 argued that deliberate practice at an early age is important for future success, because when athletes start adhering to a deliberate practice program, they are more likely to enhance their expertise levels. However, the deliberate practice theory has been criticized because of high levels of inter-individual variability in some of the original data on practice hours, 18 and also because of some possibly negative consequences of undertaking such a vast number of hours of intense training during early development. These consequences include burnout, dropout, overuse injuries, and lower levels of attainment. 19 It has been suggested that exposure to large amounts of sport-specific play during childhood might result in superior tactical skills compared with those who accumulate less sport-specific play activity. 20 Greater amounts of engagement in sport-specific play during childhood have also been shown to differentiate players who progress to professional status from those who do not. 13, 14, 21 Coˆte´et al. 22 have suggested that a large amount of play activity in the early years may protect athletes against negative consequences of engaging in practice and competition in the primary sport during childhood. This may have a positive effect on an individual's general motivation to engage in practice and competition in a primary sport during adolescence. 22 Enhanced motivation to engage in practice and competition of primary sport may be important for attainment of excellence by enabling athletes to invest requisite time in practice and remain committed to the expertise development process. 23, 24 Previous research has suggested that involvement in various sports during the early years is an important factor in developing the elite athletic career. 15, 16, 25, 26 Involvement in different sports during childhood and adolescence is thought to lead to enhanced sport expertise because of high levels of intrinsic motivation that stems from children experiencing fun, enjoyment, and competence through sport involvement. 15 It has also been suggested that the skills and physiological conditioning developed through diversified sport involvement in childhood may be transferable, and that less deliberate, sport-specific practice is necessary for expertise if athletes experience and practice a range of activities throughout development. 16 One issue that has not been extensively examined is the idea that developmental activities of youth athletes may be country-specific, depending on the cultural and social constraints of sport development systems in different nations. Countries with elite development sport academies that recruit individuals at a young age are likely to have players who have engaged in a lot of practice and competition in their primary sport during childhood. Players in these kinds of countries are also expected to commence performance in the primary sport and formal training earlier than others. 9 On the other hand, in countries with less formal recruitment systems, athletes may start formal activities later and engage in a lot of play activities of the primary sport during childhood. 11, 12 In the Finnish sport system, a significant cultural constraint is that athletic development is based around sport clubs, rather than elite developmental sport academies or schools. There are no academies which recruit athletes at a young age, so all athletes usually compete and practice in their local sport club throughout their childhood and adolescence. In the sports club environment, athletes tend to attend local (i.e. non-specialist) schools and most of the coaches are non-specialist volunteers. Thus, play and practice times are concentrated on evenings and weekends. Four different kinds of climatic seasons makes it challenging to find suitable weather conditions to play and practice outdoors, both in team and individual settings. In winter, weather conditions can make it unsuitable for outdoor soccer and basketball practice, and in summer for outdoor ice hockey practice. These significant environmental constraints may raise the possibility that in countries like Finland, athletes may be led to engage in many different sports during their childhood.
The environmental constraints of a sports-club-based athletic development system and climatic variations on athlete development from childhood to expert levels in Finland raise questions about the generality of data on expertise pathways in different countries. Differences in socio-cultural constraints between countries suggest that more research is needed to examine how they shape effects of different types of play and practice during childhood. The aim of the present study was to examine whether the amount of sport-specific play and practice during childhood (6-12 years of age) is related to the amount of sport-specific play and practice during early adolescence (13-15 years of age). It also sought to investigate whether the amount of sport-specific practice and play during childhood is related to development of technical, tactical, and psychological skills in youth athletes (15 years of age) in three different team sports in Finland. These skills have been shown to differentiate more skilled athletes from others in previous research in other countries. [3] [4] [5] However, there has been no previous research on the characteristics of developing athletes under the cultural and environmental constraints of the Finnish sport development system. Furthermore, based on data reported in previous studies, 13, 21 we examined whether athletes experiencing more sport-specific play and practice during childhood had better prospects of being selected for national youth teams at the age of 15 in the Finnish system.
Method Participants
A total of 441 males born in 1995 representing 12 soccer teams, 13 ice hockey teams, and 12 basketball teams participated in this study. All teams sampled were among the most successful in their age category in the whole of Finland. The most talented athletes of the teams had been selected for the Finnish national youth teams at the age of 15 ( Table 1 ). The athletes were divided into tertiles based on the average amount of sport-specific play and practice reported by them during early years (6-12 years of age). A Low-Practice group comprised athletes (n ¼ 139) whose amount of sport-specific play and practice was low (range 0-3.75 h/week) during the early years. A Medium-Practice group comprised athletes (n ¼ 156) whose amount of sport-specific play and practice was average (range 3.75-5.5 h/week) during the early years. A High-Practice group (n ¼ 146) comprised athletes whose amount of sport-specific play and practice was high (range 5.5-24.5 h/week) during the early years. Participants' mean ages and anthropometric data are presented in Table 2 .
Procedure
Participants and parents/guardians were informed about the study procedures 1 week before data collection. All individuals provided informed consent prior to participation. Data collection occurred in the athletes' own practice environments. All participants completed sport-specific skill test and three sport-specific questionnaires according to standardized instructions provided by researchers.
Practice histories. A sport-specific questionnaire recorded the amount of sport-specific play, sport-specific practice, and play and practice of other sports. Sportspecific play was defined as sport-specific play undertaken alone or with friends, which resulted in informal practice of skills and tactical behaviors. Sport-specific practice was defined as sport-specific practice with the team. Play and practice of other sports were defined as all practice and playing activities in a range of other sports. To improve the reliability of practice estimates, our methods for collecting practice data were based on those of Ward et al. 9 Rather than requiring individuals to recall estimates from the start of practice to the present date, practice data were obtained using estimates from the most recent 3 years initially, and from then on, recorded in 3-year intervals. To ensure validity of practice estimates, questionnaires were completed after standardized instructions provided by researchers. Additionally, the questionnaire was pilot tested with a sample of non-participating athletes of the same ages and from the same sports, with no issues of clarity reported.
The first section of the questionnaire was designed to elicit information on birthdates and the age that participants first engaged in sport-specific practice in a club. The second section of the questionnaire was designed to elicit information on participants' engagement in sport-specific play, sport-specific practice, and play and practice of other sports at the age between 6 and 15. The average hours per week during 10 months of active play and practice per year spent in each of the activities were recorded.
Technical skills. A sport-specific technical skill test was used to assess the athletes' technical skills in their own sport. Standardized tests developed and used by the Finnish National Federations of different sports Participants were asked to compare themselves with the top Finnish athletes in the same age category.
In previous research, the TACSIS has been revealed as a reliable psychometric instrument with internal consistency coefficients of all four scales. Cronbach's alpha coefficients have been reported, ranging from. 72 to .89. 27 In the current study, the internal consistencies of the four TACSIS sub-scales indicated satisfactory levels, with Cronbach's alpha coefficients ranging from .76 to .91.
Psychological skills. A Psychological Skills Inventory for Sports (PSIS-R-5) 28 was used to assess the athletes' perceived psychological skills. As this was the first time the PSIS-R-5 was used in Finland, the same translation process was undertaken as for the TACSIS (see above). The scale consists of 29 items, representing four dimensions: Motivation (8 items), Confidence (8 items), Concentration (7 items), and Mental Preparation (6 items). These 29 items were responded to on a 5point Likert scale, from 1 (almost never) to 5 (almost always). Items worded negatively were transformed by reversing the aforementioned 1-5 format. In this way, a high score on each scale corresponds to a proposed high value for a psychological skill.
In previous research, the Psychological Skills Inventory for Sports has been shown to be a psychometrically reliable instrument with internal consistency coefficients of all four sub-scales, with Cronbach's alpha coefficients ranging from .67 to .84. 29 In the current study, the four PSIS-R-5 scales indicated good internal consistency, with Cronbach's alpha coefficients ranging from .67 to .86.
Data analysis
One-way analysis of variance (ANOVA) was applied to: (a) examine group differences in terms of age, height weight, and starting age for sport-specific practice; (b) compare practice histories between groups during childhood (6-12 years of age); (c) compare practice histories during early adolescence (13-15 years of age); and (d) investigate group differences in technical skills. A post-hoc Tukey HSD test was applied to follow up on statistically significant differences observed between different groups. Multivariate analysis of variance (MANOVA) was applied to investigate group differences in terms of tactical and psychological skills. Chi-square goodness-of-fit tests were used to compare national youth team athlete distributions between the three groups. Effect size (ES) values were calculated to determine the meaningfulness of the differences between groups, classified according to Cohen's 30 suggestion of ESs around .20 being small, around .50 as moderate, and around .80 evidencing a large effect.
Results
Practice history of athletes specified by amount of sport-specific play and practice during childhood Play and practice during childhood (6-12 years of age). The overall group effect was significant for the amount of sport-specific play [F(2,440) ¼ 175.090, p ¼ .000], and sport-specific practice [F(2,440) ¼ 126.613, p ¼ .000], undertaken. The amount of sport-specific play and the amount of sport-specific practice were significantly higher in High-Practice group compared with Low-and Medium-Practice groups, and in Medium-Practice group compared with Low-Practice group. The overall group effect marginally failed to achieve conventional levels of statistical significance for the amount of play and practice reported in other sports (p ¼ .056). However, a post-hoc Tukey HSD test showed that the amount of play and practice of other sport was significantly higher in the High-Practice group compared with the Low-Practice group (Table 3) .
Play and practice during early adolescence (13-15 years of age). The overall group effect was significant for the amount of sport-specific play [F(2,407) ¼ 45.938, p ¼ .000], and sport-specific practice [F(2,406) ¼ 20.411, p ¼ .000], reported. The amount of sport-specific play and the amount of sport-specific practice was significantly higher in the High-Practice group compared with Low-and Medium-Practice groups, and in the Medium-Practice group compared with the Low-Practice group ( Table 4 ). The overall group effect was not statistically significant for the amount of play and practice in other sport.
Technical, tactical, and psychological skills of athletes specified by amount of sport-specific play and practice during childhood Table 3 . The amount of sport-specific play, sport-specific practice, and play and practice of other sports (hours/week) during childhood (means, SDs) of youth team sport athletes specified by amount of sport-specific play and practice during childhood. Table 7) .
Groups

Distribution of national youth team athletes specified by amount of sport-specific play and practice
There were significant differences in distribution of national youth team athletes of three groups at 15 years [( 2 ¼ 14.702; df ¼ 2; p ¼ .001)] (Figure 1 ). Almost half of the players selected to national youth teams at the age of 15 were from the High-Practice group.
Discussion
The aim of this study was to examine the influence of cultural and social constraints on play and practice data from athletes in the Finnish sport development system. The findings were based on their experiences in local community sports clubs, to understand whether amounts of sport-specific practice and play during childhood were related to the amount of practice and play experienced during adolescence, and expression of technical, tactical, and psychological skills of the youth athletes in three different team sports. We observed that in the Finnish sport development system, the amounts of sport-specific play and practice undertaken during childhood were related to the time spent in sportspecific play and practice during early adolescence, and the level of technical, tactical, and psychological skills exhibited by the athletes at 15 years of age in three different team sports. We also observed that athletes with more experience of sport-specific play and practice during childhood had better prospects of being selected for national youth teams at 15 years. Our data suggested that early engagement and experience of sport-specific play and practice during childhood are important in the athlete development within the specific socio-cultural constraints of the Finnish sport developmental system.
Past research has shown that practice is a major feature for the development of technical skills in sport. 1, 17 Better players have been shown to have more developed technical skills than other players. 1, 4, 5 In the present study of the Finnish system, the prominence of play was noted in the reports of developing athletes who experienced a higher amount of sport-specific practice during childhood. In the less formal Finnish sport development system, these athletes revealed better technical skills in their primary sport, suggesting that sportspecific play and practice during childhood is important in developing technical skills in team sports. Sport-specific play has been found to be an important factor in the development of game intelligence and creative tactical responses. 31 It appears that the most creative players tend to spend more time playing their primary sport. 32 In line with previous work, 31, 32 data from the present study suggested that athletes reporting a higher amount of sport-specific play and practice during childhood displayed better tactical skills. The present findings suggest that sport-specific play and practice during childhood are important in the development of tactical skills in team sports in the Finnish system based around participation in local community sports clubs. Previous studies have shown that elite players tend to have better tactical skills than other players, 33, 34 and that these skills may even predict future performance levels. 2 Considering the importance of tactical skills in team sports environments, athletes with better tactical skills in the present study may have greater potential to attain expertise later in their careers than other athletes.
Past research has shown that psychological skills play an important role in both the acquisition and manifestation of expertise. 35 It has been argued that motivation 23, 24 and confidence 23,36 might be necessary factors for attainment of excellence by enabling athletes to invest requisite time to practice and to remain committed to the expertise development process. In line with these ideas, the present study showed that Finnish adolescent athletes reporting higher amounts of sport-specific play and practice during childhood had higher motivation and confidence levels than other athletes. Finnish developing athletes who reported higher amounts of sport-specific play and practice during childhood, also practised their primary sports more during adolescence. This finding supports data from Coˆte´et al., 22 suggesting that a large amount of play activities in the early years may have a positive effect on players' motivation to engage in sport-specific practice later. The Finnish, community-based sports club system seemed to foster an emphasis on play as well as practice. Higher levels of motivation and confidence in athletes with more sport-specific play and practice during childhood may be explained by better developed technical and tactical skills of these athletes.
Development of future elite athletes is a goal of athlete development systems of different countries, but there is a lack of consensus on the activities that they should engage in during childhood and early adolescence to attain expertise in the primary sport in adulthood. The present study suggested that sport-specific play and practice during childhood is important to the development of team sport athletes in the Finnish athlete development system. The socio-cultural constraints of this system are somewhat unique, being based around community sport clubs with involvement of non-specialist volunteer coaches, rather than elite developmental academies or schools. However, the present findings display some similarities with those reported by Ford et al. 13, 21 in academic settings. The current data show that athletes with more sport-specific play and practice during childhood had better prospects of being selected for national youth teams at 15 years of age. Almost half of the players selected to national youth teams at the age of 15 were from the group that had played and practiced most their primary sport during childhood.
It should be noted, however, all athletes in this study, had also engaged in a considerable amount of hours in play and practice in other sports during childhood. Along with the Finnish athlete development system, this finding can partly be explained by specific environmental weather constraints in Finland. Previous research has suggested that involvement in a variety of different sports during the early years could be an important factor in developing the elite athletic career. 25, 26 Playing involvement in a variety of sports during childhood has been shown to be advantageous in developing and refining fundamental movement skills, which are considered to be the building blocks that lead to specialized movement sequences, including sport-specific skills. At the same time, more varied play experiences allows children to experience various physical, cognitive, affective, and psychosocial constraints, which provide children with the foundation required to specialize in one sport during adolescence. 37, 38 Some limitations of the present study included use of self-reported questionnaires, in which the players were asked to retrospectively recall their practice histories. There may have been some bias in the reported amounts of different practice types, especially in the early years, possibly distributed across groups. Follow up research on the community-based, Finnish athlete development system needs to include longitudinal designs, and analyses of practice diaries. Previous studies have raised issues regarding early specialization and early selection as a determinant of adult sport expertise. 39, 40 According to Barreiros and Fonseca, 39 national youth team membership may not be prerequisite for future progression to senior national team and long-term expertise development, particularly in team sports. Because of that, it also needs to be clarified whether Finnish development athletes, with higher amounts of sport-specific play and practice during childhood, eventually reach professional status in adulthood.
Conclusion
Together, these results provide important insights into the discussion concerning expertise pathways and athletic development systems in different countries. In the Finnish athlete developmental system, which is based around involvement in local sports clubs, the results clearly highlighted the importance of early engagement and sport-specific play and practice during childhood in the development of youth team sport athletes.
